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METHOD OF SHARING AND TRANSFERRING 
INFORMATION BETWEEN ISDN TELEPHONES 



Technical Field 

This invention relates to transferring in- 
5 formation between telephones in an Integrated Services 

Digital Network (ISDN) and more particularly to the 
sharing and transferring of information between an ISDN 
telephone located at a users workplace (work at work 
telephone) and an ISDN telephone located in the users 
10 home (work at home telephone) . 

Background Of Invention 

ISDN is capable of transferring data messages 
transparently between ISDN telephones. ISDN operates 
according to the call control methods and procedures 

15 defined by Bellcore in the National ISDN Technical Re- 

quirements. The Bellcore requirements specify informa- 
tion elements such as user-to-user information, calling 
sub-address information, and lower layer compatibility. 
ISDN also has the capability of sending X.25 data on the 

20 network. These information elements do not exist in any 
prior art analog service. ISDN basic rate service oper- 
ates on a 2B+D configuration, that is, two 64 kilobyte 
per second B or bearer channels and one 16 kilobyte per 
second D or delta channel . 

25 It has been proposed to use ISDN information 

elements to pass a calling party number received at a 
first ISDN telephone to a second ISDN telephone prior to 
transferring the call to the second telephone. See, for 
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example, the patent to Kakwashima 5,422,942. One 
problem with this prior art call transfer method is thai 
communication between the calling party and the second 
ISDN telephone is completed through the first ISDN 
5 telephone, occupying at least one channel cf the first 
ISDN telephone until completion of the call. 

Summary of the Invention 

The present invention proposes a method of 
transferring information between ISDN telephones that 

10 are operable in either a local or remote mode of opera- 
tion. The telephones are placed in the local mode of 
operation when the user is available to accept calls and 
is placed in the remote operation mode if the user 
wishes incoming calls or other information to be tran- 

15 sf erred to a companion phone at a different location. 

The selection of the telephone mode of operation may be 
controlled either locally or from a remote location. 

In accordance with the present invention, a 
telephone placed in a remote operation mode upon receipt 

20 of an incoming call, automatically inserts appropriate 
information such as calling line identification into a 
call origination function and shares that information 
with its companion telephone. The companion telephone 
uses the information to illuminate indicators, display 

25 messages and, if desired, request transfer of the incom- 
ing call . The present invention also provides a message 
waiting feature that notifies one of the telephones of 
any messages that have been left as a result of unan- 
swered calls to the companion telephone. A common mes- 

30 sage waiting feature is also provided that permits a 



plurality of telephones to be informed of a waiting 
message that may be answered by a user at any one of the 
telephones . 

Brief Description of the Drawing s 

A more complete understanding of the present 
invention may be had from the following detailed de- 
scription which should be read in conjunction with the 
drawings in which, 

Figure 1 shows three telephone connected with 
a typical ISDN; 

Figure 2 shows an ISDN telephone used at Sta- 
tions B and C in practicing the present invention; 

Figure 3 is a block diagram of the computer in 
the ISDN telephone; 

Figures 4 and 5 are flowcharts of the call 
transfer procedure of the present invention; 

Figure 6 is a timeline showing the relation- 
ship between telephones during transfer of a call; 

Figures 7 and 8 show flowcharts of the call 
waiting feature of the present invention; 

Figure 9 is a timeline of the sequence of 
events to remotely activate the message waiting indica- 
tor; 
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Figure 10 is a timeline cf the sequence of 
events to remotely deactivate the message waiting indi- 
cator ; 

Figure 11 is a system block diagram showing a 
5 dual message waiting distributor for controlling a 
common message waiting lamp on a plurality of tele- 
phones ; 

Figure 12 shows a timeline associated with 
Figure 11, for activation of common message waiting 
10 indicators; 

Figure 13 is a flowchart of software control- 
ling activation of the dual message waiting indicators 
by the distributor of Figure 11; 

Figure 14 shows a timeline associated with 
15 Figure 11, for deactivation of common message waiting 

indicators ; 

Figure 15 is a flowchart of software control- 
ling deactivation of the dual message waiting indicators 
by the distributor of Figure 11; and 

20 Figures 16 and 17 are flowcharts of software 

controlling the remote switching of the mode of opera- 
tion of one telephone by a another telephone. 

Detailed Description of the Invention 

Referring now to the drawings and initially to 
25 Figure 1, Station A includes a telephone 10 from which 
a call is made by a calling or third party. Station B, 



includes a work at work (WAW) ISDN telephone 12, and 
Station C includes a work at home (WAK) ISDN telephone 
14. Although only three telephones are shown, it is un- 
derstood that a large number of ISDN telephones are con- 
nected with the network indicated generally at 16. The 
ISDN 16 could be any of the commonly used North American 
ISDN switches. In order to practice the invention, the 
telephones at Stations B and C must be compatible ISDN 
telephones but it is not necessary for the telephone at 
Station A to be an ISDN telephone. By using standard 
ISDN signaling messages, the telephones at Stations B 
and C can automatically pass information to the other. 

As shown in Figure 2, each of the ISDN tele- 
phones or user telephones 12 or 14 includes a handset 
20, a telephone keypad 22 and a display 24 for visually 
displaying messages. Each ISDN telephone further in- 
cludes a plurality of call appearance or feature lamps 
26 including a REMOTE OFFICE MONITOR 28, a WORK AT WORK 
MESSAGE WAITING lamp 30, a WORK AT HOME MESSAGE WAITING 
lamp 32, a MUTE key/lamp 34, and a SPEAKERPHONE key/lamp 
36. Each ISDN telephone includes a LOCAL / REMOTE switch 
activator 38, manually selectable by the user or 
remotely selectable via the local serving ISDN switch. 
The activator 38 may be a pushbutton that is illuminated 
in the REMOTE position. If the user operates the 
pushbutton 38 locally, a flag is set to notify the 
software controlling the telephone of the desired mode 
of operation. A user may also set the mode of operation 
of a companion telephone to the Remote mode. For 
example the telephone 12 may be switched to the Remote 
mode from the telephone 14 by lifting the handset 20 to 
go "off hook", pressing the Local/Remote toggle switch 
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38 and when prompted dialing the number of the telephone 
12 . 

Each ISDN telephone 12 or 14 transmits infor- 
mation to and receives information from ISDN 16 in two 
5 64 kiobyte per second channels referred to as B-channels 
and in one 16 kilobyte per second channel referred to as 
a D-channel . Each B-channel is separately 

circuit-switched by network 16 to other user telephones 
(either ISDN or analog) . The D-channel is used both to 

10 convey signaling packets to effect message signaling 
between ISDN telephones and the network 16, in 
particular the ISDN switch or control arrangement at the 
heart of the network 16, and to convey data packets 
bet we en different ISDN telephones. The message 

15 signaling is referred to as out -of band signaling since 
it occurs in the D-channel outside the bandwidth of the 
voice communication . 

As shown in Figure 3, the ISDN telephones at 
Stations B and C contain a CPU 40 that, in addition to 

20 providing call control and network features control, 
monitors the status of certain programmable features. 
These programmable features are chosen and set at the 
time of installation. The CPU 40 exchanges call control 
information via a network interface 4 2 over a system bus 

25 44 that includes the usual data bus, address bus, and 
control bus. The interface 42 provides connection be- 
tween the system bus 44 and the ISDN signaling channel 
46, and the communication channel 48. An incoming call 
is presented as a D channel message to the network 

3 0 interface 42 which passes the D channel message through 
the signaling channel 46 to the system bus 44. The 
operating parts of the telephone, i.e. dial, calling 
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mechanism, ringers, lamps, etc. are indicated at 50. 
The CPU 40 functions in accordance with the instructions 
stored in ROM 52, that establish call control proce- 
dures. A RAM 54 contains information such as the 
5 directory number of the work at home telephone, the fea- 
tures to be monitored, special instructions such as 
circuit assurance, and any passwords. 

Referring again to Figure 1 and to the flow- 
chart of Figure 4, the call transferring procedure of 

10 the present invention will be described. It is assumed 
that a telephone user at Station A places a call to the 
WAW telephone 12 at Station B. Further, it is assumed 
that the Station B site is unattended and the WAW tele- 
phone 12 has been placed in the remote operation mode by 

15 activating the LOCAL/ REMOTE pushbutton 38. Since Sta- 
tion B is a^ unattended site, the WAW telephone 12 will 
ring no answer, transmit calling line ID information to 
Station C, and if requested by the WAH telephone 14, 
transfer Station A's call to Station C. The flowchart 

20 of Figure 4 represents instruction contained in the ROM 
of telephone 12. In Figure 4, incoming D channel mes- 
sages are monitored at block 60. At block 62 a 
determination is made as to whether an incoming call is 
present . At block 64 a check is made to determine 

2 5 whether the WAW telephone 12 is in the local or remote 
mode. If in the local mode, normal call processing 
continues as indicated at block 66. If the WAW tele- 
phone 12 is in the remote operating mode, the incoming 
calling line ID is stripped out and stored in RAM 54 as 

30 indicated at block 68. In blocks 70 and 72, a setup 
message is constructed and sent over the D channel. The 
outgoing setup message from Station B to Station C, 
contains the calling line ID of Station A either in the 
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user to user, calling party subaddress, or lower layer 
compatibility information elements. Along with the 
calling line ID, a flag or code is included to indicate 
to Station C that this call is from the WAW telephone 
5 12. The constructed setup message is transmitted to the 

ISDN network 16 via the system bus 44, the signaling 
channel 46, and the network interface 42. 

Referring now to Figure 5, a flowchart of a 
portion of the software that controls operation of the 

10 WAH telephone 14 at Station C is shown. Incoming D 
channel messages are monitored at block 74. At block 
76 a determination is made as to whether an incoming 
call is present. If the call is from the WAW telephone 
12, the flag or code contained in a D channel message 

15 will be detected at block 78. At block 80 the WAH tele- 
phone will produce an audibly alert (ring) , a visual 
alert by energizing one of the lamps 26, display Station 
A's calling line ID on display 24, and energize a lamp 
indicating that this call is being received from the WAW 

20 telephone 12. If the user chooses to ignore the incom- 
ing call, the telephone will continue to ring until the 
call is either answered or abandoned. If the call is 
answered, as detected at block 82, the WAH telephone 14 
responds with the usual Q.931 signaling messages, stored 

25 in ROM 52, as indicated at block 84. If the flag or 

code in the D channel message is not present as deter- 
mined at block 78, indicative of a call from other than 
the WAW telephone 14, then normal call processing 
continues as indicated at block 86. 

3 0 Returning to Figure 4, WAW telephone 12 con- 

tinues to monitor the D channel to determine if its 
outgoing call containing Station A's calling line ID has 



been answered. If so, WAW telephone 12 detects the an- 
swer at block 88 and automatically answers the incoming 
call from Station A , as indicated at block 90. The WAW 
telephone 12 then initiates a network transfer using the 
5 usual Q.931 signaling messages stored in ROM 52, as 

indicated at block 92. Third party telephone 10 at Sta- 
tion A will now be connected to WAH telephone 14 at Sta- 
tion C, and WAW telephone 12 at Station B will become 
idle, as indicated at block 94. Figure 6 is a timeline 
10 showing the relationship between Stations A, B, and C 
during the transfer of calls from Station A to Station 
C. 

It will be understood that the Calling Line ID 
could be delivered to the WAH telephone without subse- 

15 quently transferring the call. ID delivery even without 
call transfer would permit logging at Station C of calls 
made to a remote telephone for example at Station B. 
Also, WAW telephone 12 may store a list of telephone 
numbers in RAM 54 and "challenge" the incoming call. 

20 Only those calls allowed in the screening list would be 
passed on the WAH telephone 14 . 

If WAH telephone 14 at Station C elects not to 
answer the incoming call, WAW telephone 12 at Station B 
will eventually Call Forward Don't Answer to Voice Mail. 

25 Both Call Forward Don't Answer and Voice Mail are 
conventional network features of the ISDN 16. When 
Call Forward Don't Answer takes place, WAW telephone 12 
will respond with the usual Q.931 signaling messages 
stored in ROM 52. The local network switch will send a 

3 0 feature activator to WAW telephone 12 to energize lamp 
30, indicating the presence of voice mail. 
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Remote Message Waiting Indicator 

A message waiting indicator is typically a 
visual indication on a telephone, such as a lamp, to 
notify a user that a caller has left voice mail. If the 
5 pushbutton 38 is in the Local operation mode, after a 
given interval, typically three rings, Station A' s call 
to the WAW telephone 12 at Station B will Call Forward 
Don't Answer to voice mail. The Call Forward Don't 
Answer is a function of the ISDN switch serving tele- 

10 phone 12. After the user at Station A leaves voice 
mail, Station B's serving ISDN switch will send a D 
channel signaling message to activate the message wait- 
ing (MWT) lamp or indicator 30 on WAW telephone 12. 
This indicates to the user of the WAW telephone 12 that 

15 voice mail is stored. 

Referring to Figures 7 and 8, flowcharts are 
depicted of the message waiting feature implemented by 
instruction in the ROM 52 of the ISDN telephones 12 and 
14 respectively. The flowcharts will be described with 

20 reference to the incoming call originally placed from 
telephone 10 to WAW telephone 12. At block 100, the CPU 
40 of the WAW telephone 12, monitors the status of the 
switch programmable Customer Premises Equipment (CPE) 
features. At block 102, the CPU 40 detects whether the 

25 status of a programmable feature activation has changed. 

If so, and the feature activation is for message 
waiting, as determined at block 104, the CPU 40 
retrieves a directory number for the WAH telephone 14 
from RAM 54 and constructs a D channel setup message, as 

30 indicted at block 106 and 108 respectively. A call is 

then automatically placed to the companion telephone, in 
this case the WAH telephone 14 as indicated at block 



110. The outgoing call will contain information in the 
user to user, calling party subaddress, or lower layer 
compatibility information element to describe to the 
called WAH telephone 14, the new status of the specific 
5 indicator, in this instance the message waiting feature. 

WAW telephone 12 at Station B will then wait for the 
outgoing call to be rejected by the WAH telephone 14 at 
Station C, as detected by the block 112. 

Referring now to Figure 8, the WAH telephone 
10 14 monitors the D channel traffic at block 120. When 
traffic is detected, a determination is made at block 
122 whether the traffic is an incoming call from a voice 
user (another person wanting to talk) , or a remote 
feature activator. If the call is a user wanting to 
15 talk, the normal call control procedures will be 
followed as indicated at block 124 . If the call is a 
remote feature activator, a check is made at block 126 
to determined whether the remote feature activator is a 
remote message waiting indicator. If the call was not 
20 a remote message waiting indicator, the CPU 4 0 will 
check the code for other remote feature indicators at 
block 128. 

If the call is a remote message waiting 
indicator, the CPU 40 will activate the corresponding 

25 indicator at WAH telephone 14 at Station C as indicated 
at block 130. At block 132, the CPU 40 rejects the in- 
coming call per the instructions stored in ROM 52. 
Since the call is rejected, there is no notification of 
an incoming call to the user, i.e. no audible ring, no 

30 flashing lights, etc. If and when the voice mail is 
retrieved, the local network switch sends a message 
waiting deactivation code in the same fashion, that will 
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be detected to extinguish the message waiting lamp. 
Figures 9 and 10 show timelines of the sequence cf 
events to respectively remotely activate and deactivate 
the MWT indicator as described above. 

5 As stated above, at block 128 other remote 

feature indicators may be processed. For example, the 
status of call appearance information to be used as re- 
mote BLF (Busy Lamp Field) indicators may be carried in 
a similar fashion. A remote BLF along with a speed dial 

10 DSS (Direct Station Select) allows a user to perform 
ISDN attendant console functions from a distant office 
location. The status of the call appearances is pro- 
cessed in the same way as the remote message waiting 
indicator. Further, control of the status of the Lo- 

15 cal/Remote pushbutton 38 from a remote Station may be 
accomplished in a similar manner. 

Dual Message Waiting Indicators 

Referring now to Figures 11-15, a multiple 
message waiting feature is disclosed. The desirability 

20 of having multiple message waiting indicators arises 
when a user wishes to maintain a personal voice mail box 
separate from a company or common voice mail box. The 
common voice mail box is used when a caller wishes to 
place a message that may be answered by any one of a 

25 plurality of individuals. 

With reference to Figure 11, each of the ISDN 
telephones 140-146, such as shown in Figure 2, is pro- 
vided with two message waiting indicators such as 
personal MWT lamps 14 8-154, and common MWT lamps 156- 
30 162. A dual MWT distributor 166 having a common MWT 



lamp 164, functions similarly to the WAW telephone 12 in 
the previous examples with the exception that the dis- 
tributor makes calls to multiple telephones in order to 
cause the common remote message waiting indicators to be 
energized . 

Figure 12 shows a timeline of activation of 
common message waiting indicators. If voice mail is 
left for telephone 140, the local network switch acti- 
vates the personal message waiting indicator 148 on 
telephone 140 in a conventional manner. If voice mail 
is left in a common voice mail box for all users of 
telephones 14 0-146, the local network switch sends a 
common message waiting feature activation over the D 
channel to the distributor 166 which activates its 
common message waiting lamp 164. 

As shown in the timeline of Figure 12 and the 
flowchart of Figure 13, the dual MWT distributor 166 
monitors the D channel as indicated at block 170. If 
the common MWT feature activation is detected, as deter- 
mined at decision block 172 the distributor 166 
energizes common M[WT lamp 164 at block 174 and at block 
176 places a series of calls to the telephones 140-146 
using directory numbers stored in its RAM. Each of the 
telephones 14 0-146, is programmed to detect a common 
message waiting activator code contained in the call 
from distributor 166. When the code is detected, the 
call is rejected and the common message waiting lamp is 
energized. As each call is rejected a call is placed 
to the next telephone, until all common message waiting 
lamps 156-162 are energized, as determined at block 178. 
If any user at telephones 140-146 responds to the common 
message waiting, the local network switch sends a common 
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message waiting feature deactivator to the distributer 
166. Upon detection of the feature deactivator, the 
distributor 166 extinguishes the lamp 164 and initiates 
calls to the telephones 140*146 to extinguish the lamps 
5 156-162 as indicated in the timeline of Figure 14 and in 
blocks 180-188 of the flowchart in Figure 15. 

The Remote/Local pushbutton 38 is actuable by 
the telephone user, while the telephone is on hook, to 
set or reset an internal software flag depending upon 

10 whether the telephone is to be operated in the remote or 
local mode respectively. The operating mode of a 
companion telephone may also be placed in the remote 
operating mode through actuation of the pushbutton 3 8 as 
depicted in the flowcharts of Figures 16 and 17. Refer- 

15 ring to Figure 16 manual activation of the pushbutton 3 8 
is detected at block 190. If the telephone is not off 
hook, as determined at block 192, then an internal flag 
is toggled at block 194 and the light for pushbutton 38 
is either energized or extinguished depending on its 

20 previous state. If, for example, telephone 14 is off 
hook and the pushbutton 38 is actuated, the user may be 
prompted to enter the companion telephone number i.e. 
the number of telephone 12, if it is desired to place 
telephone 12 in a remote mode of operation. If the 

25 number is entered within a predetermined interval of 
time, as detected at block 196, a setup message or D 
channel packet message is constructed as indicated at 
block 198 and sent to the companion telephone as 
indicated at block 200. The outgoing message contains 

3 0 a Local/Remote flag or code which when detected by the 
companion telephone will reset the companion telephone 
to the remote operating mode. 
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With reference to Figure 17, a flowchart is 
shown depicting the software for resetting the telephone 
12 to the remote operating mode from the telephone 14 . 
A decision block 202 is interposed between the blocks 
5 126 and 128 of Figure 8 and checks whether a D channel 
message contains a Local/Remote flag or code. If so, 
the operating mode of telephone 12 is reset to the 
remote mode at block 204 and the incoming call is 
rejected at block 206. An incoming call to the WAW 
10 telephone 12 will now be automatically transferred to 
the WAH telephone 14 , as discussed previously. 

The procedures outlined above with respect to 
the use of information elements may also be used by the 
remote user to change the target telephone number. In 

15 Figure 1, Station B would, for example, be remotely pro- 
grammed from Station C to call a telephone at an alter- 
nate location. Using a combination of the features de- 
scribed above a user could call through a remote Station 
to take advantage of certain billing rates. In Figure 

20 1, Station B, for example, would call Station C which 
would then provide a dialtone to Station B permitting 
Station B to dial another call that would be billed to 
Station C. The information elements could also be used 
as described above to access a call log on a remote 

25 telephone. This feature is useful when voice mail is 
not available. The present invention can also be used 
to monitor sound at a remote location. In Figure 1, 
Station C, for example, would place a call to Station B. 
The call from Station C would carry an information ele- 

30 ment that would cause Station B to automatically go off- 
hook in the speakerphone mode, without audible alerting, 
lights, display, or speaker. Only the microphone would 
be activated. This would allow the WAH user to monitor 
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any audible sounds at the WAW location. When the fea- 
tures of remote message waiting or remote programming of 
target numbers are used, a Station may "call back" to 
provide assurance the feature was understood. For exarr.- 
5 pie, in Figure 1, if Station B turns on Station C's 
message waiting lamp, Station C would call back to Sta- 
tion B to report the status of Station C's message wait- 
ing light. 

While the best mode for carrying out the pres- 
10 ent invention has been described in detail, those famil- 
iar with the art to which this invention relates will 
recognize various alternative designs and embodiments 
for practicing the invention as defined by the following 
claims . 



